Topoisomerase II-mediated DNA cleavage: evidence for distinct regions of enzyme-DNA contacts.
To determine the specific interaction sites of topoisomerase II within the DNA region defined by the footprint of the enzyme, we have investigated the cleavage reaction on double-stranded DNA substrates containing nicks and deletions. Topoisomerase II-mediated cleavage of the DNA substrates is suicidal as the enzyme is unable to religate the cleaved DNA due to diffusion of the small nucleotides 5' to the cleavage position. Thus, suicidal cleavage is obtained with substrates having one, two or three nucleotides 5' to the cleavage position. The enzyme requires interaction with three distinct regions of double-stranded DNA for cleavage to occur, one region spanning the eight nucleotides located around the cleavage position and two distal regions each spanning approximately six nucleotides. A model is proposed, where these data are taken to imply that two distinct regions of interactions exist between each topoisomerase II subunit and its DNA substrate. The model is discussed in relation to the recently solved three-dimensional structure of yeast topoisomerase II.